Reduction in Nephrotoxic Antimicrobial Exposure Decreases Associated Acute Kidney Injury in Pediatric Hematopoietic Stem Cell Transplant Patients.
Exposure to nephrotoxic medications is a common risk factor for acute kidney injury (AKI) in pediatric stem cell transplantation (SCT). We hypothesized that reducing nephrotoxic antimicrobial exposure for SCT patients would be associated with lower nephrotoxin-associated AKI (NTMx-AKI) rates and no increase in infection treatment failures. We conducted a prospective cohort analysis of all inpatient SCT patients at Cincinnati Children's Hospital Medical Center between January 2014 and December 2017. In January 2016, first line fever coverage was changed from piperacillin-tazobactam to cefepime, acknowledging that the change resulted in a loss of enterococcal coverage, and the duration of antimicrobial exposures was limited, specifically including vancomycin. We collected data using prospective NTMx-AKI and antimicrobial utilization monitoring platforms within the electronic health record. AKI days and severity were extracted for patients exposed to 3+ nephrotoxins, 3+ days of IV aminoglycosides, or 3+ days of IV vancomycin. AKI was identified using KDIGO serum creatinine criteria. We assessed rates of nephrotoxin exposure and NTMx-AKI in all SCT inpatients for 2 years pre- and post-intervention. Data were grouped and analyzed by calendar month, normalized to a denominator of 1000 patient-days. Statistical process control methods were used to monitor adherence to the intervention and identify changes in mean rate of nephrotoxin exposure and NTMx-AKI. Infection rates, alternate antimicrobial usage rates, and the fraction of repeat positive cultures were used to identify treatment failures. PTZ usage decreased from 196 to 33 days/1000 patient days, cefepime usage increased from 62 to 290 days/1000 patient days, and vancomycin usage decreased from 62 to 41 days/1000 patient days. High nephrotoxin exposure decreased by 33% (143 to 96 days/1000 patient days), and NTMx-AKI decreased by 74% (24 to 6 days/1000 patient days). Rates of all KDIGO stages of NTMx-AKI decreased ≥50% after the intervention. Stage 3, the most severe, decreased by >80%. The fraction of repeat positive cultures remained stable between the two eras at .1 (standard deviation 0.21) and .07 (standard deviation 0.17), respectively. There were no increases in infection rates, alternate antimicrobial usage rates, or treatment failures. Reduction of nephrotoxic antimicrobial exposure can decrease the amount and severity of NTMx-AKI in SCT patients without an increase in treatment failures.